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ABSTRAK 
Pengeluaran simen menggunakan sumber semula jadi, tenaga yang tinggi dan 
menghasilkan jumlah gas rumah hijau yang tinggi. Ia menyebabkan hampir 7% daripada 
pelepasan karbon dioksida global, kerana pengeluaran satu tan simen Portland biasa 
mengeluarkan satu tan karbon dioksida. Kini isu utama adalah kesan persekitaran dan 
kesan kesihatan yang meningkat dari hari ke hari. Oleh itu, penggunaan konkrit hijau 
dalam pembinaan mestilah digunakan secara meluas sebagai alternatif untuk konkrit 
konvensional dan kerana manfaat penggunaan konkrit hijau itu sendiri. Konkrit hijau 
akan mengurangkan pelepasan gas rumah hijau, memulihara sumber semula jadi dan 
mengurangkan masalah di kawasan tapak pelupusan yang terhad. Penyelidikan untuk 
kemampanan telah menyebabkan pencarian bahan pengganti yang mungkin 
menggantikan beberapa sumber semula jadi. Beberapa produk sisa pertanian seperti 
sekam padi, abu sekam padi, kerang minyak kelapa sawit, abu buangan kayu dan 
tempurung kelapa didapati berguna sebagai alternatif pengganti untuk simen, agregat 
halus, agregat kasar dan bahan pengukuhan. Masalah pelupusan sisa pertanian di banyak 
negara telah mencipta peluang untuk penggunaan sisa agro dalam sektor pembinaan. 
Walau bagaimanapun, kajian mengenai kapasiti struktur dan prestasinya masih 
berterusan. Ciri kekuatan dan ketahanan konkrit sekam padi telah dikaji secara meluas 
tetapi kesesuaiannya untuk digunakan sebagai konkrit struktur masih dalam kajian 
terperinci dan dipersoalkan. Kajian ini membentangkan prestasi struktur dan tingkah laku 
rasuk konkrit bertetulang yang menggunakan sekam padi sebagai pengganti sebahagian 
daripada agregat halus. Kerja-kerja eksperimen telah dijalankan melibatkan sembilan 
struktur rasuk konkrit berasaskan dimensi 150 mm x 300 mm x 1500 mm. Terdapat tiga 
rasuk terkawal dengan penggantian 0% dan enam rasuk lain dengan 10% dan penggantian 
12%. Data yang dikemukakan dalam kajian ini termasuk kapasiti momen, ciri pesongan, 
perilaku retak dan beban muktamad yang boleh ditahan oleh rasuk segi empat tepat yang 
diperbuat daripada konkrit sekam padi. Fokus utama kajian ini adalah untuk menguji 
keupayaan struktur rasuk segi empat tepat yang terdiri daripada konkrit sekam padi di 
bawah ujian lenturan. 
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ABSTRACT 
The production of cement consumes natural resources, apply high energy and produce 
high amounts of greenhouse gases. It cause almost to 7 % of the global carbon dioxide 
emissions, as the production of one ton of ordinary Portland cement releases one ton of 
carbon dioxide. Nowadays the major issue is the environmental effects and the health 
effects which increasing from days to days. Because of that, the utilization of green 
concrete in construction must be applied widely as the alternatives for the conventional 
concrete and due to the benefits of the usage of the green concrete itself. The green 
concrete will manage to reduce the green-house gas emission, conserve the natural 
resources and reduce the problem on the limited landfills area. The research for 
sustainability has led to the search for the replacement materials that may replace some 
of the natural resources. Some of the agricultural waste products such as rice husk, rice 
husk ash, palm oil shells, wood waste ash and coconut shell have been found useful as 
replacement alternatives for cement, fine aggregate, coarse aggregate and reinforcing 
materials. The disposal problem of agricultural wastes in many countries have created 
chances for the use of agro-waste in the construction sector. However, the research about 
the structural capacity and its performance is still ongoing. The strength and the durability 
characteristics of rice husk concrete have been widely studied but its suitability to be used 
as a structural concrete is still in detail study and questionable. This study presents the 
structural performances and behavior of reinforced concrete beam which using rice husk 
as a partial replacement of fine aggregate. The experimental works have been conducted 
involving nine reinforced rice husk concrete beams of dimension 150 mm x 300 mm x 
1500 mm. There are three controlled beams with 0 % replacement and another six beams 
with 10 % and 12 % replacement. The data presented in this paper include the moment 
capacity, deflection characteristics, cracking behavior and the ultimate load that can resist 
by the rectangular beam made of rice husk concrete. The main focus of this study is to 
test on the structural capacity of rectangular beam made up of rice husk concrete under 
the flexural test.  
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Background 
The rapid economic growth in the world has led to the increasing demand for the 
massive and modern construction development from day to day. Human population that 
increasing every year also become one of the factor that affect the development process.  
The development in construction includes the development of the residential area, 
modern skyscraper, high-rise building, airport, port, bridge and other infrastructures. In 
the construction field, concrete is one of the main building material which has been 
broadly utilized and significantly contribute to the construction sector. Almost every 
structures in the world use the concrete because of the durability, affordability, versatility, 
high strength, and the wide range of its applications. In the simplest form, concrete is a 
mixture of the cement, water, fine and coarse aggregates. However, the environmental 
impact of concrete whether its application or production has become serious issues 
nowadays. The production of cement consumes natural resources, apply high energy and 
produce high amounts of greenhouse gases. Natural resources especially fine aggregates 
also will decrease by time and this is the perfect time to find a new way to overcome it. 
The research for sustainability has led to the search for the replacement materials that 
may replace some of the natural resources. 
This research is focuses on how the structural capacity of beam structure will react 
when the fine aggregates which is also known as sand is partially replace with the specific 
amount of raw rice husk in the mixing of concrete. In the components of building, 
structural beam is an integral part of most structural projects. Beams can be made of steel 
and wood but the most popular material used is concrete. The main reason for the 
replacement of fine aggregates is due to excessive use of this natural resources not only 
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in the construction industries but also being used in the water filtration system, production 
of ceramic, glass, metal processing and in plastic industry. The natural renewal rates of 
the natural resources has been disturbed by the high demand of its usage. The issue is not 
only about the lack of the natural resources as part of the building material, but it is also 
hugely affect the environmental problem. These days, solid waste management and 
pollution problems have been considered as a crucial issue for Malaysian government 
which is caused by industrial and agricultural wastes. 
Sustainability in construction sector is one of the pressing needs of the developing 
world owing to the diminishing of natural resources and increasing carbon dioxide 
emissions resulting from huge production of cement concrete. The research for 
sustainability has fuelled the search for alternate materials that may replace some of the 
natural resources. Several industrial by-products such as fly ash, condensed silica fume, 
blast furnace slag, copper slag, steel scrap, stone wastes, tire ash, fibres etc., and some of 
the agricultural by products like raw rice husk, palm oil shells, bagasse ash, corn cob, 
elephant grass ash, wood waste ash, coconut shell & fibres, rice husk ash, tobacco waste, 
etc have been found useful as additions or substitutions to cement and aggregates. 
Generally, rice or its scientific name is Oryza Sativa is one of the leading food crops in 
the world. More than 90% of the world's rice is produced and consumed by Asia on about 
11% of the world's cultivated land and we are one of the country. In Malaysia now, about 
0.48 million tonne of rice husk (UNDP,2002) still not fully utilized. Rice husk or rice 
hulls are the natural coatings of seeds, or grains of rice which surround the rice grains 
during their growth.  
By reuse the waste by-product generated from agricultural and industrial 
production activities to decrease the environmental issues, Malaysia has a significant 
potential to achieve the objective of sustainable development. 
1.2 Problem Statement 
Rapid development in the construction industry these days was led by 
globalization and urbanization. Malaysia is well known as a developing country, increase 
in population growth, rising standards of living and increasing of urbanization which led 
3 
to massive demand of construction materials. Due to the growth of population and the 
numerous construction activities nowadays, there is a lot of demand for these natural 
sources and they will be running low. Now it is the perfect time for us to consider the 
other alternative to fully or partially replace the natural resources as the building material. 
One of best option is to use the by-products or the agricultural waste which easily can get 
in Malaysia. 
Every year, a massive quantity of concrete is needed to fulfil the demand of the 
rapid growth of construction industries. For every concrete structure basically required 
tons of sand and gravel coated together with cement. The major problem is the huge 
production of cement concrete has diminish the natural resources and produce high 
emission of carbon dioxide (CO2) which both of it cause the negative impacts to the 
environment. The yearly concrete production is approximately 10 billion cubic meters. 
The most important and costlier constituent of concrete is cement, which is the binding 
material. As per the report of the United States Geological Survey, approximately 4180 
million tons of cement was produced in 2014 globally. Cement manufacturing accounts 
for almost 7% of the global carbon dioxide emissions, as the production of one ton of 
cement (Ordinary Portland Cement) releases one ton of carbon dioxide. 
Other than that, sand which is use for concrete was obtained by mined from land 
quarries and riverbeds. Natural sand is being extracted at an increasing rate due to 
growing global population which leads an expanding demand for building and housing. 
This action has caused the expansion of mining to coastal areas and dredging of the 
seafloor and indirectly increasing the possibility of flooding, affect the marine and river 
biodiversity, causing coastal and inland erosion, exacerbating the risk of drought and 
lowering the water table in some areas. 
The rice producing countries like Malaysia are facing a severe problem on the 
disposal of rice husks. In Malaysia, the limited landfills area had caused the 
environmental problem to the environment and the surrounding populations. If they are 
dumped as landfill, they can take a lot of area and become a major challenge to the 
environment. If they are disposed by burning, the ashes will spread to the surrounding 
areas, create pollution and destroy the beauty of the land. When rice husk is fermented 
57 
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